Elective replacement of the aortic root in Marfan's syndrome Most patients with full-blown dissection of the ascending aorta in Marfan's syndrome die within days. The few survivors remain at high risk of dying in subsequent weeks. [1] [2] Because a patient with Marfan's syndrome who has acute dissection faces almost certain death, there may be no alternative but emergency surgery with a high operative mortality. Dissection is the cause of sudden death in most patients with Marfan's syndrome45 so the logical approach would be to operate electively before dissection occurs. If we were confident that the surgical risks were small we would have little difficulty in making such a recommendation, but in a young, symptom free patient, leading an active life, working full time, and caring for a family we must feel justified in taking even a moderate surgical risk. If there is significant aortic valve regurgitation surgery may be indicated on more established grounds-to relieve symptoms or to preserve deteriorating left ventricular function. This makes the decision easier to make, but in a patient who is entirely symptom free the prospect of aortic root replacement may seem daunting. This is the dilemma we face in deciding when to recommend elective aortic root replacement in symptom free patients with Marfan's syndrome.
Surgical decision making
To make rational decisions about operating to improve prognosis, three pieces of numerical information are required-the prognosis without operation, the risk of the surgery, and the prognosis after the operation has been accomplished. We can attempt to apply these general rules of surgical decision making to asymptomatic Marfan's syndrome. * Firstly, we need to know the likelihood of aortic dissection (or rupture) in that individual. This requires an ability to identify high risk subsets rather than the general risk for all those with the diagnosis. * Secondly, we need to know the risk of operation under the prevailing circumstances, refined as far as possible to include patient and surgeon related risks and probabilities of success. * Finally, we need to know the residual risk, after a successful operation-because replacement of the aortic root does not completely neutralise the hazard of the aortic pathology.
The simple truth is that some of the numerical components required in the decision making process are incomplete, unreliable, or simply not available: but we should use those we have as logically as possible.
Natural history
We know that life expectancy in Marfan's syndrome is halved45 and that aortic dissection is the commonest cause of death.56 We must be aware of the tendency for mortality data to be distorted by those presenting with aortic complications and for surgical series to collect the more florid examples of aortic disease7 but we need to be in no doubt that the natural history of Marfan's syndrome includes a high risk of sudden and premature death from aortic disease. The only guidance in the literature to help identify the patients most at risk is the aortic root dimension. This can be obtained easily and noninvasively in most patients by transthoracic echocardiography but some, particularly those with pectus excavatum, need transoesophageal studies.89 The annulus itself may be a little enlarged but the danger area is in the proximal aorta, at the level of the tops of the aortic commissures. Several aortic root dimensions can be measured depending on the level chosen and the obliquity of section, so we prefer to store the images on tape and review them together, applying consistent measurements if we wish to follow the growth of the aorta over time. A group from Johns Hopkins Hospital have suggested 6 cm as the threshold at which dissection is sufficiently likely to occur in the foreseeable future to justify planned surgery in the symptom free patient.6 10 This is in fact a very conservative measurement and we recommend elective surgery if the aortic root expands to 5-5 cm, or sooner (as the group from Johns Hopkins Hospital did in an earlier publication") if a series of studies shows progressive expansion. This recommendation is influenced by data from a series of 148 patients studied at St George's Hospital between 1980 and 1990.12 In 1 1 patients dissection occurred when their latest aortic root dimensions averaged 5 1 cm (SD 1 3) compared with an average dimension of 3-7 cm (1 3) in those who remained well (p < 0 005), though as always with data of this kind there was considerable overlap.
One of the problems is that some patients present with annuloaortic dilatation and aortic regurgitation without an apparent tendency to lethal dissection. In others dissection occurs while the annulus is small, suggesting to some that the phenomena of dilatation and dissection are unrelated. These opinions seem to be based on individual cases remembered because they appeared to be paradoxical. Our data, as well as those of Gott and colleagues, suggests that dilatation is a warning of the increasing probability of dissection rather than a declaration that the patient has a different (that is non-dissecting) pattern of aortic disease. It is also said that an old healed dissection is often found during planned root replacement. One does find healed intimal splits, appearing almost like stretch marks, but I have searched and not found any evidence that these are the hallmark of a healed "dissection" as we use the term, or that a dissection-that is a propagating separation of the layers of the aortic wall over some considerable length-heals to such a minimal intimal lesion.
From an extensive study of families in the Marfan's Bentall.'5 The root must be replaced down to the annulus (with the exclusion of the sinuses of Valsalva) and with reanastomosis of the coronary arteries. The distal anastomosis is made just before the brachiocephalic artery. Surgeons vary in how they anastomose the coronary arteries, whether they use commercially produced or selffashioned composite grafts, and whether they resect all the aorta or use it to wrap the graft.""'8 But the operation as performed by Ross,16 Gott and colleagues,'0 and as currently used at St George's Hospital, has changed only in detail from Bentall and De Bono's original description. Most agree that a mechanical valve should be used because though we and others'9 have successfully reoperated 8-10 years later to change a tissue valve within a conduit, this is a situation best avoided. The hazard of anticoagulation has to be accepted and if there is subsequent aortic rupture, survival will probably be determined by more fundamental considerations than the INR (international normalised ratio) at the time.
Postoperative course Finally we need to know whether the survival prospects of the patient with a new aortic valve and ascending aorta are significantly improved. 
Summary
We offer elective aortic replacement to those we regard as being at high risk. The aortic root dimension and its rate of increase are the best predictors we have. We regard 5-5 cm as the probable upper limit and we are inclined to advocate surgery at an earlier stage in high risk families and in women planning pregnancy. These operations are planned for a calculated gain in life expectancy and it would be reasonable for there to be a degree of centralisation of referral and development of surgical expertise.
We use fl-blockade for life, both before and after surgery, in all patients with Marfan's syndrome with aortic root enlargement. The data on which these recommendations are based are incomplete and we can only hope that with an increasing number of carefully documented cases we will refine them and improve upon them in the future. The concept of a "forme fruste" or a "Marfanoid aorta" in the absence of the syndrome is highly questionable so the comments made apply only to patients with Marfan's syndrome-not to other forms of annuloaortic ectasia or other less well characterised forms of aortic root disease.
